Small B2 RNAs in mouse oocytes, embryos, and somatic tissues.
RNAs of full-grown mouse oocytes, ovulated eggs, embryos, and somatic tissues have been analyzed on Northern blots for the presence of small transcripts homologous to the B2 element, a repetitive 180-nucleotide (N) sequence in the genome, using a single stranded RNA probe. In addition to the heterogeneous 200- to 600-N polyadenylated group reported by others, cytoplasmic RNA contains discrete nonadenylated species of B2-related RNA, approximately 100, 120, 155, and 180 N in length. During meiotic maturation of oocytes, the 200- to 600-N group declines and the 155-N species becomes more prominent. Upon hybridization to oligo(dT) and cleavage with RNase H to remove poly(A) regions, the 200- to 600-N group is removed, the 180-N species increased greatly, and the 155-N species increased slightly. Essentially all of the 200- to 600-N species bind to poly(U) sepharose. We conclude that polyadenylation rather than run-on transcription of B2 elements accounts for most of the heterogeneity of the 200- to 600-N group and that some deadenylation and cleavage take place during maturation. Small B2 RNAs make up 0.04% of total RNA in oocytes and eggs, 6- to 9-fold more than in brain. For comparison, a known small RNA, 4.5 S RNA, is relatively sparse in oocytes and almost absent in eggs. The 100-N B2-related species has been tentatively identified as 4.5 SI RNA; relative to total RNA, it remains approximately constant in oocytes and somatic tissues. During development to the blastocyst stage, small B2 RNAs per embryo increase severalfold, but decline as a fraction of total RNA. In postimplantation development, they continue to decline toward the level found in brain. Expression of B2 transcripts in hnRNA rises around 10 days of development to the level found in brain. The time course of expression of small B2 RNAs suggests an important role in development.